Effect of copper deficiency on metabolism and mortality in rats fed sucrose or starch diets.
Copper deficiency was induced in rats by feeding sucrose or starch diets deficient in copper. Copper-deprived rats fed either diet exhibited decreased plasma ceruloplasmin concentration and increased plasma cholesterol. Glucose homeostasis and utilization was impaired both in vivo and in vitro. Oral glucose tolerance was impaired, insulin binding decreased, and CO2 formation and lipogenesis from [U-14C]glucose were decreased. Feeding sucrose but not starch diets deficient in copper magnified the copper deficiency and resulted in 60% mortality. Although both deficient diets contained the same concentration of copper, the hepatic copper concentration of rats fed sucrose was reduced nearly threefold compared to rats fed starch. Reduced epididymal fat pad, increased liver weight, reduced blood hemoglobin and a marked hypertrophy of the heart with gross deformities as well as histopathologic changes were noted only in those rats fed the copper-deficient sucrose diet. The biochemical lesions induced by deprivation of copper can be suppressed by feeding diets containing starch or can be magnified by high sucrose intake.